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Introduction
Preimplantation growth and development of mammalian embryos is dependent upon provision of nutrients in the uterine cavity. Deficiencies in quantitative and/or qualitative properties of this nutrient pool may therefore impair embryonic growth and account for a component of the high level of embryonic mortality which occurs during the peri-implantation period of pregnancy in women (Edmonds, Lindsay, Miller, Williamson & Wood, 1982) . Furthermore, as preimplantation embryos are nurtured by the uterine secretions in which they float, and elements of these secretions will appear in uterine fluids, chemical analysis of uterine washings can identify those substrates that are provided for preimplantation embryonic growth in vivo.
The present study investigates the occurrence of steroid hormones in human uterine washings at different stages of the menstrual cycle, particularly during that period which coincides with the preimplantation phase of cycles of conception. Measurements of sex steroids in uterine luminal fluids of animals (Fowler, Johnson, Walters & Eager, 1977; Stone & Seamark, 1985) have shown selective concentration of particular steroids in histotroph relative to plasma. These hormones can effect changes in endometrial secretions (Aitken, 1979) , which nurture preimplantation conceptuses, and can participate in the establishment of pregnancy (Heap et al., 1977) .
In view of recent evidence that prolactin is released by human endometrial tissues during the menstrual cycle, and suggestions that this hormone, also, may be involved in implantation (Maslar & Riddick, 1979) , the occurrence of prolactin in uterine washings was investigated. (Stone & Seamark, 1985) . All samples were assayed for each component synchronously.
Prolactin determination. Aliquants of uterine washings (2 ml) were concentrated by freezedrying and reconstituted in distilled water (to a total volume of 250 µ ). Concentrations of prolactin in aliquants of the concentrates were determined using a TANDEM-R prolactin immunoradiometric assay (Hybritech Incorporated, San Diego, CA, U.S.A.), the limit of sensitivity of the assay being 0-3 ng prolactin/ml. Assay results were corrected for saline blank values, and for cryoconcentration.
Total protein determination. Total levels of protein in aliquants of washings were determined using a micromethod based upon coprecipitation of protein and Ponceau S dye by trichloroacetic acid, dissolution of the precipitate in dilute alkali, and spectrophotometric determination of the dye in alkaline solution (Pesce & Strande, 1973 Snedecor & Cochran, 1980) .
Results
The median (95% confidence interval; C.I.) total protein content of uterine washings in this study (5-75, 3-60-7-03 and oestradiol, 0-01 (000-003).
Discussion
Changes in total levels of steroid hormones in uterine washings from animals are associated with changes in uterine fluid protein content (Fowler et al., 1977) , including those uterine-specific pro¬ teins that bind steroid hormones with high affinity and specificity (Beato, 1976) . In these species, uteroglobin-like proteins in histotroph provide for specific concentration of steroid hormones within the uterine lumen. By contrast, the predominant proteins in human endometrial secretions derive from serum (Hirsch, Fergusson & King, 1977) and contributions of uterine-specific proteins to this milieu appear to be insignificant (Voss & Beato, 1977) . Furthermore, the ability of human histotroph proteins to bind steroids is similar to that of serum proteins (Voss & Beato, 1977) , in accord with the low total uterine content of unconjugated steroids relative to protein in uterine washings in the present study. The average ratio of total progesterone/total protein in rabbit uterine flushings (near 67pmol/mg; Fowler et al., 1977) , in which uteroglobin constitutes about half of the total protein content (Krishnan & Daniel, 1967) , exceeds our derived median value for human flushings by > 500-fold. Our evidence for consistent steroid content of human uterine luminal fluids during the menstrual cycle is in accord with the earlier evidence for uniform and low levels of steroid-binding proteins in human uterine fluids (Maathuis & Aitken, 1978 Peretti & Mappus, 1983 ; the protein content of human plasma being about 67 g/1). These results support the view that steroid components of human uterine fluids derive from plasma, and are not specifically accumulated in the uterine lumen during the menstrual cycle.
The occurrence of prolactin in human uterine flushings is of interest in view of claims that this protein hormone is synthesized by the human endometrium (Maslar & Riddick, 1979) and is present in cervical mucus (Sheth, Vaidya & Raiker, 1976) . Prolactin can promote the survival and transport of spermatozoa within the uterus (Sheth et al., 1976) and may be involved in implantation (Maslar & Riddick, 1979) . The presence of steroid hormones can enhance these actions (Nicoli, 1974) . However, the median proportion of total protein represented by prolactin in uterine washes in the present study (~0T2 10~6 ) is of a similar order to the calculated value for blood plasma of women (0-214 IO"6; from Sinha, Selby, Lewis & Vanderlaan, 1973) . This parallel suggests that prolactin is not actively accumulated in intrauterine fluids of the non-pregnant woman, and corroborates the steroid data in indicating that human uterine fluid is a filtrate of plasma.
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